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THE DROUGHT OF 1899 I N  SOUTRWEST MISSOURI. 
BV Mr. J. 8. HAZIW, Observer, Springfleld, Mo. 

The three months of dry weather, accompanied by long 
continued high temperature a t  Springfield, Mo., during the 
summer of 1899, proved a serious matter to nearly all classee 
of business, and a fruitful topic of discussion, in a climato- 
logical sense. 

The fact of the drought being to some extent local, did not 
lessen the annoyance nor abate the suffering and loss to this 
community. The ground became dry to a depth of 4 feet, 
while for weeks a t  a time the country roads were almost im- 
passible because of the dust. The corn crop was practically 
a failure; late fruits and garden truck nearly so, while the 
damage to lawns, meadows, pastures, and forest and fruit 
trees was severe. Numbers of trees died, many more shed 
their leaves prematurely with the probability that they may 
never recover their full vitality. 

The accompanying numerical tables giving departures from 
normal conditions, for the years 1897 and 1899, show a re- 
markable similarity in many respects. Much of the rain 
which fell earlier in the season, in both years, occurred in 
heavy showers, and as a consequence a large amount of what 
might, with light or ordinary rains, have been surplus moist- 
ure, was lost to the soil before i t  could be absorbed. Many 
people claimed that the soil actually contaiued less moisture, 
and that the effect of the drought on vegetation was more 
noticeable in 1897 than was the case during the summer 
of 1899. Whether such a statement is true or not, I can not 
say, but the records of this ofice show that more rain fell 
during July and August, 1897, than during the same period 
for 1899. From August 14 to September 16, 1899, the rain- 
fall was only 0.38 inch and only about three-fourths of an 
inch fell from July 30 to September 16, inclusive. When the 
fact is taken into consideration that no rainfall between June 
15 and September 17, wet the soil more than 2 inches below 
the surface, we can more nearly appreciate the severity of the 
drought. I n  addition to the light rainfall the past summer 
was characterized by an excess of temperature, an abnormal 
amount of sunshine, and a high average wind velocity. 

During the last ten days of August and the first ten days 
of September, 1899, the daily average excess in temperature 
was nearly loo, while the total excess in daily temperatures 
from March 1 to October 10 was over 700O. There were but 
two days during August on which the temperature fell below 
normal. 

During August and September, 1897, there was a longer 
period of continuous dry weather than was recorded during 
1899. From August 21 to September 16,1897, only 0.10 of an 
inch of rain fell, and during the entire month of September 
only 0.37 inch fell. The drought also extended well through 
October. 

During July, August, and September, 1899, comparatively 
few upper clouds were observed, and from the middle of Au- 
gust until the middle of September, practically none were 
seen. During the summer of 1898, which was a year of ab- 
normally heavy rainfall, upper clouds predominated, and but 
comparatively few distinctive cumulus clouds were recorded. 
During July, August, and September, 1899, an unusually 
large amount of the distinctive cumulus or fair weather type 
of clouds was observed. Cumulus clouds varying from a few 
to four-tenths were observed on twenty-one days during Au- 
gust. During the second week in September there was a pe- 
riod of six days on which no clouds were observed, and, as 
compared with the previous week, the temperature had fallen 
about loo. 

During the latter part of August and the first of Septem- 
ber the change in the character of the clouds was gradual, but 
well marked. The cumulus type gradually took on a strato- 
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MEXIUAN CLIMATOLOGICAL DATA.  

Through the kind cooperation of Seiior Manuel E. Pastrana, 
Director of the Central Meteorologic-Magnetic Observatory, 
the monthly summaries of Mexican data are now commu- 
nicated in manuscript, in  advance of their 'publication in 
the Boletin Mensual. An abstract, translated into English 
measures, is here given, in continuation of the similar tables 
published in the MONTHLY WEATHER REVIEW since 1896. 
The barometric means have not been reduced to standard 
gravity, but this correction will be given a t  some future date 
when the pressures are published on our Chart IV. 

MsziCan data for A p 7 ,  1900. 
~ 

2 g  
a t  
C B  

~ 

Inch. 

29.n 
28.98 

23.66 
24.24 
29.91 
29. 89 
23.01 
23. w 
28.85 
23.30 
PP. 66 

24.22 

...... 

...... 

...... 

...... 
B. la 

~ 

Tempera ire. 
- 

9 s - 
O F .  
70.7 

75.4 
80.6 

71.8 
67.6 
67.3 
72.7 
54.4 
64. 8 
64.0 
73.0 
67.8 
66.6 
65.1 

68.9 

77.2 

..... 

- 

~ 

d 
'ii 

- 

i 
i - 

0 F. 
87.8 

84.2 

100.4 
88.5 
89.2 
81.0 
101.3 
86.0 
84.0 
88.7 
84.8 
84.9 
84.7 

78.4 
84.9 

00.4 

m. 5 

- 

a 

........ 
......... 
W. 
.......... 
sw. 
W. 
sw., w .  
se. 
sw. 
W. 

sw. 
W. 
sw. 

......... 

......... 
W. 

sue. 

9 l1n.ch.i .................... O F .  
50.0 

m . 6  
42.8 

41.0 
48.2 
44.2 
61.3 
59.0 
40.4 
45.3 
49.1 
48.6 
47.8 
88.8 

59.9 
64.9 

55.4 

17 ...... w. 
35 I.... .I sw. 

.... 
44 

63 

0.20 
0 .N  

..... 
W. 
WEW. 

nnw. 



162 MONTHLY WEATHER REVIEW. APRIL, 1900 

In 
general. 

cumulus or stratus formation, and after September 17, when 
the drought was partially relieved by a fair rain, no distinct- 
ive types of the cumulus Clouds were observed. September 17 
was apparently the turning point or transition period be- 
tween summer and fall conditions, and although the drought 
continued through October, the clouds observed were of a radi- 
cally different type. Strato-cumulus and stratus types pre- 
vailed, with an apparently increasing amount of upper clouds. 

The inclosed photographs’ will give a fair idea of the 
cumulus types referred to. The clouds shown in the photo- 
graphs are apparently typical cumulus or “ fair weather 
clouds,” and proved to be especially characteristic of dry 
summer weather conditions in this locality during 1899. Two 
cloud pictures were taken later and exhibit more of the 
stratus type. They were a t  a less elevation than the cumulus 
types and were moving in a different direction from the upper 
cumulus clouds. They also, as will be seen from the photo- 
graphs, appear darker with a more broken outline and had 
apparently settled down from the cumulus clouds. The 
characteristic differences can be detected more readily from 
the photographs than from any description. 

These types of clouds were particularly indicative of fair 
settled weather during the summer of 1599. No rain occurred 
within three days following such types of clouds, and in one 
example given (photograph B)  no rain occurred within the 
following week. 

During the summer of 1898 very few distinct types of the 
cumulus clouds were observed and the records show the 
heaviest rainfall ever observed a t  this station. A series of 
photographs or cloud observations during wet and dry seasons 
will doubtless give valuable results. It will be necessary, 
however, to differentiate closely between cumulus and cuniulo- 
nimbus types. 

Many interesting queries are suggested by a study and com- 
parison of the accompanying tabular data. Table 1 shows 
a small gradual increase in the amount of southeast wind 
from July to October for the years 1897 and 1899, and also 
indicates a decided increase in the rain deficiency, directly 
opposed to the theory that the direction of the wind has a 
modifying effect upon the rainfall. In  Table 2 we compare 
the average number of times rain followed winds from the 
north, northeast, east, etc., for a period of ten years, with the 
actual number of such rainy clays during 1897 and 1899. The 
total number of winds from the different directions is also 
shown. The data given under annual average temperature 
departures for each wind (Table 2)  agree substantially with 
the normal law of distribution of temperature with wind, and 
we find that a year with deficient rainfall gives an excess of tern- 
perature. The theorem that deficient rainfall gives an excess 
of temperature for this locality during the summer months, 
is strengthened by the long continuance of high temperature 
and southeast winds during 1897 and 1899. I t  will be ob- 
served that the average number of rainy days following 
winds from the southeast and northwest is larger than from 
other directions, and also that the southeast wind was fol- 
lowed by more rainy days during the years 1897 and 1S99 
than on the average, notwithstanding the deficiency in rain- 
fall during those years. 

A comparison of the different tables shows EO many excep- 
tions to preconceived ideas that any attempt to reconcile the 
discordant elements only emphasizes the old adage that “all  
signs fail in dry weather.” When terrestrial signs fail what 
then remains? I n  the opinion of the writer the solution, 
not only of this problem but of many more pertinent ques- 
tions in meteorology, must be sought for higher up. The 
great bulk of the upper air still remains an unexplored terri- 
tory, and it is to this region we must turn. 

‘The Editor regrets that these photographsdo not admit of reproduc- 
tion as half-tones. 
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THE CLIMATOLOGY OF H A V A N A ,  CUBA.’ 

By Dr. ENRIQUE DEL MONTE, dated January, 1898. 

1.-LOCATION AND APPARATUS. 

1. The Meteorological Observatory of Havana was erected 
in 1886 in the Vedado Park, lying in a western and most 
fashionable quarter of the city. The building had all the 
requisites necessary for the work for which i t  was destined- 
i t  was well isolated, the main floor was 30 feet above sea 
level, and about 350 yards from the sea shore-so that the 
circulation of the air was perfect, and free from the radia- 
tions so comrnonly affecting this kind of work in large cities. 
The installation of the thermometers and psychrometers was 
the object of great attention and study, and was accom- 
plished in the following manner: On the flat roof or plat- 
form of the building a small room was erected (8feet across) 
of an octagonal shape, surrounded with venetian blinds, a t  
an angle of 45 degrees, and roofed with a mixture of plaster 
of paris, so as to render it more obstructive to the heat than 
the ordinary roof painted with white lead. In  this way the 
temperatures taken are, we believe, correct. 

2. To our great surprise we have often seen in encyclo- 
’Many years ago a school of agriculture was founded at Havana un- 

der the special patronage of the Count of Casa MorC, President of the 
Society of Planters. Its courses of inatruction were under the direc- 
tion of able professors, and there were attached to it experimental con- 
veniences, a meteorological observatory, and other evidences of scien- 
tific work. The events of the pastfew years have apparently checked 
the good work begun at that time, but the need of such an institution as 
the modern college of agriculture and agricultural experiment stations 
is greater than ever, and we are pleased to learn that Seiior Biscay and 
Don Manuel Calvo have offered to cooperate with the Cuban govern- 
ment in the establishment of a new school of agriculture. 

The meteorolo ical observatory of this colleue was suggested by 
Count Mor6 in Juqy, 1886; the idea was realized &rough the enthusias- 
tic assistance of shipowners and planters; among them the Count of 
Morteva and Messrs. Arrieta, Ibaiiez, Mesa, Alfonso, M. Artis, and 
numerous merchants were prominent donors. Dr. Enrique del Monte, 

professor in the Havana University, was chosen director of the new 
observatory, which was inaugurated on January 1,1887, under the aus- 
pices of the agricultural college. The director promptly began to estab- 
lish substations throughout the island, but apparent1 accomplished 
thie  ply in part, in the eastern and western ends of Juba. Early in 

~ ~~ - 


